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-r >n® kts *fc*ty- h m^ani b 5 v^x # %w 

y- h J» 5 > ^X £ <D h WM<D±W*S «fc O* 

fcOIHEMffiy- hlfilWH.1: DflMBWOS' >J n >ggft. 10 

c»«w 3.] Miees»^Bi^-> y ^ >R{tj»fcm«2 
->u 3 :/»{tK±»;:«jB Lr»fiE*n«i"j = >m<m 

umm 4 ] twaf y avasoarasfcy-^- t»«wn 20 
SfftiHtto^^aaiit^iii: zmkmm UTMisy- has 

fc*/<2-^>^-f3XfIi:, ffifB^-xr/^LfcSS 

LiifBy- h j&r#ag 0 mm.<om^ -> y ^ ymcm&m 

a&mmmzmmz -tt n^tto k 5 * x •> f- > y * ad * t 30 
gutsy- bmm<D±wts£ifmMt j ?- nmma \*>m 
mcom^mzi/ y = v»ft«fc t»air*miE«a'ie» 

S 2 fB«0¥#*»S©®Jg7D So 

[«BR3R5] MIBfSSMil^^ijgLfcm, miSBfiSS 

!6is«fc«:a8aott»^jin(iteaaHsjBfiE-5:*xai:, 

"WW* F 7-Yi'y >y bTfi5IBfi£tS(ii±tc n > £ ? 

[0001] 

ten y- h «iwb* v =7. v * <omm t z&mmu: m' 

[0 0 0 2]. 

tLxmtimcmisb'bti. m&va-o. 1 5 pniigo 

■^ffiS^TSH-^n/t 1 h • ^tSy* -5 so 
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>?JU ■ 7^-bX • jt*y- (G b D R AM) ^cD.ig^ 

[0003] »*t, ^f/wzoffifim ^NSf* 

<5*&»Ctt, 7*h'J vy7 7<XSC*i^T. MXifl 

U V/y57VxST±*/TJI/<*->M©fflBXU*«' 
%3feT5 0 ?CT% C©ffigXU£j|3&bT7X*±cD 

[0 0 0 4] ^CT\ ±3zE<DJ:5% - 7'-5<V^Sfc-r 

-7— i'VUXftA^So C<Dn>^^ hJLimt-mtkmfc 
ffl^nsfcto. CM?-: ^*>UX{t-r * c i:ti#ISf* 

[0 0 0 5] C<Dg3MlB-iy=i>*^ hll(DBi$35&<D 

— hmmhgk h 5 >~>*x ^ (ttt> mo si7»*x? 
fciff^-r*) oy— Msstcte^fiDx-^— y-— j&k 

tt, y-MtStc@S^LTt£ifc)l±lcn>^^h?L 

*jEja-ra73i*#ffiB 3 nr 1 »*. tw*»f. «r9bb6 1 

- 1 6 5 7 l *$'jkmic%:<D— i^ShTl/>5„ 
[0 0 0 6] 0 9 «±aS<D^ F»Pg 6 1 - 1 6 5 7 1 

[0 0 0 7] m9 (a) fc^-f «fc-3fC, ->'j3VSt5l 
0 1 *a»?«lcaWtLT7-<— /UKIWfcMI 1 0 2*J^J« 
Lfc««'y->»{fc«l 0 4««U 3Et*0±K:n 

n mgg(DJ?^0-> 'J n >mtm*&m Lfclk. £WIC 

~>v : 3>mkmzffo 1 0 0 nmcomztrcmmzitZo fa 
rnvmrncfctiSL-z -ti^uy x fv^-^tx? t lt. 

^> y n cows*tx y ^yy lt, y- h m.n& 
mcY- h jH y -> y a >ji 1 0 5 . -> y =1 >§gfk)iii 1 
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jcttia»* , j.5/U3>« i o 6, s/ y 3 >BtftBiJB i.o 

[0 0 0 8] U^F/^-y»SL/:S, £ 

Mtc v U d VSfkK**?) 1 0 d-nmefS tcitmL/c ' 
ft, Kfc14^*>x^>y (R IE) ic-J:5V->'il 

ylftlin, ii2tato tbt, y-x-Ku io 
tt, «ffis/y 3>»bM ill ©T«©««?tt^«tt 
[0 0 0 9] ^ffiKMAif P S GIB|.-(UV*^^ 

**tr>y <ork*Jllllll&fHKi l 5*«6' 

ttfK£fcttfi*»H»T'» 100 Q°CT3 
SffiKBWl 1 4^5a«LDD«iieOy-X • KW 

&n* 0 . • - 

[0 0 10] CC0J:-9tCLfc^ Ui/^ — 

'«±tD3V^^ ;l/ 1 1 6. 1 1 7>Jg/£T£o c 

OPf, 1 6. 1 1 7W:y— K#US/ 

U3>H 1 0 SOMffiS/UavSfMU l.l^^i: 

VII 0 6±lC3^h^-;H l 8 5&Mt5o ^ 
IT, ^^;H/^->l 1 9, 12 0, 12 1«B«..» 
TS« ^CD8*. H9 (b) £^Lfc¥ffiEI©J:.-3£:"7 
X*/<*-5/*^VCSttSWtf 1 0 3±tcffM^n^>a 

^n^-;ni6, 117 # y— h x y v y -1 >m 

1 0 5^»UTRtfSnTt, Iffi^'jayatKl 1 
l^t6«Ki:4oT. y- b*y ->U 3>Jf 1 0 5 k;* 
>i 19 , 1 2 0 c k 

tttttv co«3Ka*BT^iy->^y ->y =3 > 

Ji 1 0 SOftffitcJB^sn^fflllffiS/y 3>S<fcB! 111. 

Tfcs/y nvstg 1 0 1 (DmwicBfttznrzimg&WL . 

JinBiSi 1 3±t<DMtcft&t*i'V 40 
[0 0 11] 

a, y-> wo±aifcfliiBf*->y 3>a(t«-T*«-r 

7FM « ft * n * h JLtt y- h LTV- >' X 
L<ttW<ft* 0 fiHfctf. MOS h^^X^Oy-h so 



StfO. 2 /i mfc(T^4§ 1 G b D R A MWiofflffl* 

o v y =3 >m<tmr(D > y wuromw um« t & 

Co 0 1 2].*aWoBtttt, iaSftSayj'^ h?L 
[0 0 1 3] 

f*SBTH±, 7-'*«SO'>y=i>»tE(0»ffik:jBfiKsn 

3 >»f H&rtnk ukes/ y 3 

k r * y- h h 9 > ^ * l ; 
me y ^ ymtwk t immvttnr+ab 0 mmm?- 

o**«ar * fSH*63»H*^fig s Miey- h mm 

<D Blffi«:*ni LT^S MI B ABII«liH k MESSRS k © 

[0014] mzumifcmmte ~> v ^ >g 

ffcK, **^l±5/y ayBEfbMkWIB^y 3>»ftK± 
COO 1 5] ^/c, CO*3tt**f**lt©«IJa*J56 

LTttES/.y =1 >*fiO«ffigB*R«ft LHOE-y- h$6 
Diffi «t "9 BWt^flfv ^>y a >ttf tffll*JBdc "T ^5 Xfi k % 

»J =i >KftIlk^lir^HyI5«iS*SJi)l«:fB^-r^X 
ak*frb 0 • 

[0 0 16], ffifE«8Bt63»ffll«:}BfiltLfca. M 

EffiS^MktiSMO^TSF^^Bi^JB^t^x 
Sk, WE«RJftllWfc-b-;i'779^>Jcft* A -5 tcfu 

h?L*JBi«r4xak*«tro 

[0017], 



[0 0 l 8l»«Stf pfflOS/Uava^iOftffi 

b*»ifi«os/y=i>at«ioaH»i:ttn- muistf 
^h?Li o*^LTWSEOn* t&mmstm.mi am ■ 

[0 0 2 0] H 2 (a) tc^f pSO->i;3> 20 

Sffi2 1 ±icii»<DSSWg{l: (locos) StCcfco 
t> mzismm 4 0 0 n m <o 7 << -/u ■KttftBi 2 2 4m 

-;I/KBEft«2 i2««wnfl[>S/"J=iV«R2 "l±fc, « 
6 n mO"y- MKfUR 2 3 £Jf£j£f £o ' 

[002 1] m2 (b) teav*-*3te£ffifc:fl:* 

StfflfiKS (CVD) SHC^S nS^ B a s ^'j3Vl2 4 
4. W^(fII?2 0 0 nmfSU HB^T C V DffilC 
D'W 1 S/'y ^ >^{tOI 2 5 4, 09^.(fHiV 2 0 0 n m*£ . 

[0 0 2 2] #tC, 11 2 (c) tC^^^tCMaS^U'^ 
Xh/^-V2 6^TX^ifLT^ 1 5/y 3>aft»2 
■SftitfnSB^tta^y 3V«2 44RI ESUCcfcOx 

©•fcSELT, 7-h«i2 7**ff±ffi5>y3>afl: 
12 8W»a«tl*o .*08tl CVDffiEJ:!), Mfctf 
KVl 0 n m^S 2 v"J ^ >1« 2 9 ^iSiCigf 

[0 0 2 3] *K V H2 (d) ^St<J:^CHu)l^2 40 . 
> y a >g{fcK 2 9^X7 ^ W * l T WiSflDy- h M 
&Z 7*5j:tftO±«(0±a5S/"y3>afbBt2 8<D<FJj® 

ic«ffi»is/y3>aftii3 ofcSffs.^ 

[0 0 2 4] (3 2 (e) " Kl5Vr£iE7 5 0 °CcD 

ttmmt^r, 2 5nmo^U3>»ui3 

viftsi 2 8 1 was i s/ y b >gftp 3 o *<K{fci»it 



5 9 0 8 

6 . 

"J 3>»tBt3 Onmt^ftftlC, CCD 

!»»ft*«ciiaffi* i *>y 3">aft«3 ot^u n^s 
ffizit, locos i:s/^-xif 

>S£{bfll3 2<Dflg/p£, 2 0 nmW±£ft& 0 
[0 0 2 5] #UC. 1213 (a) iCarf «fc 5 7 ^ — ,u p 
tt<tM 2 2 £ $f - hf!2 7 ±CD±® > y =i VgftK 2 

8 tiisi ^-yb:/BffcK3 o^»i: tt^t> 
i£Ai£lc<fc(30y*tf 'J y4x*;l^— 3 0 k e.VT'F- 
Xl2xl0 13 cm- 2 aALt; ^□>'Sfi2 1gi 

[0 0 2 6] ^tc; 13 (b) ICt^TX?^ C VD^ 
m^T^ffitCffU^tffliff 1 5 0 n mOl3>"J "n-VfiMfc 
«3 44««t5o-"*UT, §3 (c) iCTjkT^vlCg 

3 ^ u 3 >if bi 3 4 4x7 f 7 ^ ur , mmm 1 *> 
y =3 3 o ossiiUPjMai 2 -> y n vaft^-3 s 

[0 0 2 7] ^tc; '0 3 (d) ic^*r<fc3tC-7-f— /UK 

ssfkH 22i: h mm 2 7 ±<o±Br>-y =j v^ftK 2 
8 ^aas^ 1 -> y 3 >s{kK 3 0 fe* tfiiffis 2';>-y n 

attR^X^;^— 5 O ke VTF-XI3 x 1 0 15 c m 

- 2 ftAlt> s/y=i>aME2 laffifctfiMfcSHRV*:/ 
aAI3 6«B««o 
[0 0 2 8] ^tc. 0 3 (e) ^C^-T J: 5 tc C V D ifeltt 
'■£J$g§Bl£. 0tl*t£R«4 0 0 nmOB P S GM »D 

v^^ty iv^x^TSi/y 3v»fbBD 3 7 

.^iiULfca. 8 5 0°CT*3 0»FlO7x-;l/4t^C 
i: T*mJa?Ofi«fi »J >^ * y^AI 3 3 4o«fc tfXSaBt 
*-T*vaEX»3 6*?Sfitfls**; .n- 3 8^5* 

.rfn* jtai3 9 4Mn 0 

[0 0 2.9] ^tC N 04 (a) tC^t"^ 5 tczi >^ 2 h 

112 7±tcfeB8P^nTi/^ 0 
[0 0 3 0] 04 (b). £ST<fc 5£U>?*b/* 

TfeS B P S Gil 3 743<tO r ^y ?VK{tM3 1 4x^ 

lPn o 3>^f^ h?L4 1 ©IJBP-Ctt. C Fa. +CH 
2 Fz 8^X*ffl^ftJB?xy f-yjTtff 5 Xy _ 

WF7 riTSs > y 3 vaftMfe J: t>^> y ^ >gs 
tc*r£* bps Gfli«JttHi->y =3 yK<Wx7f>.y 

~>4 otfy-na2 ncfrfrnrcmmcis^r. ± 
Mi/ y n ymtm 2 stmmm i u y a ya{t« 3 0 1 
Wffi^ 2 f> y a >§{£fli 3 5 ^x 7 f* y.yx h771t 

[0 0 3 1 ] ^Ct; tifiZliOU^X h/^->4 04P^£ 
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IT*. *LT, .H4.(d) ICStiiKUyXh/^- 
[0 0 3 2] c©^] 0*HfiW"eti, S58^S3>* 

tf^tl^ C(Dtz*b\Z, MO S K^V^X^OtM'FRfK 

^6hTi»a©x.y ^x h 7mictewm*&'fm&<D h ? 

* L ft * y^t'JT^XhUXlcSn fiWafiSStttf- 20 

[0034] m^, mzo^m&ncD^rmsicm^ 

VSffi± 5 1 i: * 3 7 ^ -/l, KK 

*b«5 2^»««n, s/y3>i«5 i±»cjBfiE«nft 

y-httftrt5 3mty-HS5 4 3WB«*tlT 30 

tin* ffiitss 8«g*?nTi^. ^ut: y-hm 

15 4 *Io T««*n^X7 fx h y 5 6 £fu*E 
(On- ffitWf 5 7fcSl/^in* ffi»JI 5 8 fcOIHttty 

ttSftT^So «ffi^J«SftfcJiHlieiiB!6 OUitts 40 
y^^h?L6 1 *^LTi&2BO"n*"fi£«WI 5 8 fci£*»6 

[0 0 3 5] Jfe»Ufc*»WOlB2 0**flfl<3!)* 

«*8«OKifi7?ffi^ou^ia6 75SH8 ts^^rw 

[0 0 3 6] H6 (a) lC7T,T£?fc. OTItfpSO 
s/Un>*lE7 l ±tea*o«S?IWt: (LOCOS) r£ 
tCj:oTF/T^Offl«tc, W*tfW»4 0 0 nm©?*- 
' ;U KKfkM 7 2 «rJB/£ U 7 5 0 i C©zk«jR»H 
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>SSffi7 l'±*C, Bfy*tf«JP6nm©^-h»ffcil7 3 

[0 0 3 7] JfcE, 06 (b) icavr«fc3te±Eu:c v 
nffijcio nfi^«ai/y=ivii7 4*. ffy^^fflt»i 

0 0 nmSai/ X^^^ffi^^^^.V^XxVi/y^ 
5 SWxtf mm 1 0 0 n m*£»-U 4 g^T 4 0 
0-t©*ttTC VDj£tC<fc9^1 5/y =3>*{tBl7 63: 
M^.fflKfl£2 0 nmitau' *^T#58 0 OTCOjfeffT 
•C VDffifc<fc9SSl S/y=»>fiftil7 7«mtfMJ*2 

obnm«an 0 *©?& y-h«ts«:jBjar*a3« 

- v > y km 7 * 5 1 msm 1 ^ y => vsttsis 7 7 or^ 
*cwa.©S i-'>y"3>'«{kBi7-6*«t8iLft©*i, c v 
d ffii-c j; £ > y ^ >aft«©*taia*/)<tt 8 0 0 °c 

< , ilS^V^X-r-V^U^^ KflM±tCv' y a VgffcJM 

&*©T, Wa©*l ^y3->»ftH7 6*Ktel»itffll 
[0 0 3 8] ffla?©U^Xh/«# — V7 8^7X 

ttLxmi s/y =3>a{kii7 7, JBJ ->y 3>b?{lii 

7 6,^yyXx»'J^ KM 7 5. nffi^eas/y 
3>17 4*W^R I EStJ;t)lyf.^t§o CO 
i'McU, Is! 6 (c) ^-TJ:5tCngJ^Sfg^'>y rj 
VJ17 .9 t^y^f>'>'WFl8 0 fc^Sft^-Jr 
"Ml7 9a, .±ffiS<y=3>tt<b«8 l-*5.fctf±ffi$/ 

^->7 8^£t§ fl 3$ 4 0 0°CO^TG 

^> y-hm«.7 9 a±©±ffi'>y*a>tt<tffli8 I*"* 
r/±ffi^y nvaftJl8 2 ^^-^x^^Lft^^vriA 
Stcit). ffB^tfy:V*x*;l/^—3 Oke VT*K-X 
12XJ 0 13 cm- 2 SALT, C(0^U3Vjfi7 IS 

ffifcfiitfty w*vaEAlf 8 4«f§o a 
6 (d) tC^-TJ: 5tc^:Etc$^8 0 0°C©^frT*C V D 

aw5*2^y n>gftJK8 5*. n^LtfKVi so 

nniif^-r^»o uCT\ HJiSE©* 2 y 3 V»{fcB| 8 3 

jB2 5/y3>a{t«8 5*«iafr««9K«iarsiii: 

/So 

[0 0 3 9] M6 (e) tc^f «fc 5 tcM5$Offl 2 

5/y 3>fBft«8 5^Xyf;<y^Lty-hil7 9 

a<D§mimmm 1 s/yaVatis 6 

*LT.'EI7 (a) tC^*TJ;3tC, CF< +CH2 F 2 

5 c t k <t 0 *ffas©« 2 s/ y n ymitm 8 3t?- 



(6) 
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. ffij/ u 3 >^ftM 8 2 0{ui|2na5^^ 2y'ja y figftll 8 ; ' 
XU7 h 8 7<DiK«*ti % H53ZBOX^^/<-y *Xg£*5V> 
^X75 L ym£ : r^cr)tc^^^^C)2fg^e>5{ge 

STfttitf, Mfafio^v^-rv^y^-r kj»8 oki* 

[0 0 4 0] &lc % - H7 (b) K7rs?£o tc s CVDS 10 

*m^z±mzmzLi£mmi onm<os3^'j3>nt . 

[0 0 4 1] #lc, i7„ Cc) tc^TJ:"94C7^-;UK 

a§ftM7 2. V-h«ffi±o±a5'>u 3>sftM8 2. 

X'J *y hta»iiStlfc*-3->y 3VaftHI8 8tecfctf 

ffitCJ: 5 0keVT K— XS 

.3 X l 0 15 c m- 2 ii ALT, 3>1S7 l OSIlC 
^©JgSt^-f 7h A/1 8 9 £ o 20 

[0 0 4 2] ^tu, 07 Cd) *CS-TJ:5^*3^y=i 
^Mitms 8^X7f^7^LTK l;>'J^>i(t 

18 6 ®ffS£<MSX 2 v y 3 >gftR 9 0 
skwc, M2<bxy y h s 7ct>xy *y hiB3^y 

■ 9 ao±ffit«ffi«wu^>y"=i>Kffc«i"e*Bi*ns £ 

*<fc-5£T£*« 30 

[0 0 4 3] 0 7 (e) fc^-TA-S^. CVDffi 

^ffilV^^ffitcW^tfHIJICS 0nm<OS3S/'j3>»ft 
"19 2&cfctj : JlJl4 0 0 nm^BPSGl9 3*ltaT 
3 P ^LT. 8 5 0tT*3 0»Pl07--;l/f5o CCD 
SUfigT\ »«*5ft*>r*VttAJi8 9*05FttftttS 
ttfcU n*afti9 5TOSh«o 

[0 0 4 4] 1}8 (a) ICt^T<£ 5 \TLuy& % h 

?L^r^Pri)fci60vX^^^^U> ? 7sh/^-->'9 6 

[0 0 4 5] . 18 (b) tC^fcfcdtCb^X h^ 

^->96^7X^i:LTR I Eii^^tBPSGl • 
9 SfeitfWS^y 3>S{til9 2^x.7fy^LTn 
♦ ffi»*9 5fcarr*3>#.* h?L9 7*BBPT*o C 
Oi3>^^ h?L9 7CDPwlPTfi, CF< +CHz F 2 S 

t; ±ffis/ y a >sftHi 8 2 k mmm i 5/ y n ^gftsi 

8 6 k«|ffiS2S/y 3>S{fcBT9 0 y Mg3S/y 

3>g<tR9 l tfX7f ^ h 7 ^Hi: ITOSMSSft so 
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U 3>££ h?L9 7«4M«y--h«|Bk:arraci:-(i 

[0 0 4 6] &fc,.l»ai<DUS?;* h>^*->9 6*(K* 
El 8 (c) K^T£5ic£ffiK:7;u^x^A^£R 

9 8£*/Vy 9#'J;U£ 5 0 0 n mlf «.Lft'»,- 

5o- ^n:, 08 (d) tc^Tcfc-J^U^ h/^ — y 9 
9^X»^LTBulE7 y /U^-'?A-&^ll9 8«Xyf- 

[o o 4 7i co*2o**BBoHJB#tt*«u^tiar % 

y Kiownts ^X7fxh7yi^ 
h nm t (Dm ^ y 3 tm^AFfiE-r * * #>tc % x *y 

f-X h *y 7ITS5^> y 3 >aftM«r«6«f SIRlcftM 
*&«i/y*^KI«^{fc*K«-r«0*|»±T«*. 

[0 0 4 8] ##SB£<D§I 1 4ocfct>^2^SSWItC*5U>T 
n>+'*;l/SOMOS h7>^^^tty^IftglO 

pf t^l/SOMO S h7»'X^^^CMGS, 
B i DMOS^O^WtWBEBTt^Stoft^o Sfc, 
MO S h^^X^V-X • KU-f>£ffi»JB<D*Jg 

[0 0 4 9] "*»WO»l*5j:tfS2^)*ftiMJt: ' 

^tx7f-x h^ymtc^y -n 

[0 0 5 0] Sfc. *3%B%<Dm2<D^ffi®ttC$S^Tn%l 
^*SftS/y 3 VfiiOJitC^vyx-ry^ y tM' KBI*ffl 

v^y+M km. '^#>s/y-y--f km, n/^i/hi/y* 

[0 0 5 1 ] 

&\ h m«iO±ffi i: «ffi3b'x 7 > ^y yflST^ " 
[0 0 5 2] W±OJ:--5fcLt. SSB^^^h 
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[ei 2 ] xnwvm i o^ssCToHifi^ffi^r ;ia« 
[0 4] *38woai i o*flswo«ja»«*srxaiii . 

■ [a?] *^o*2osttt«o«ja*»*«-rxaiii-- 

CH8] *^OJB2 0**WO«Jtt&ffi**TX»K . 

CH'9 ] B£*Ofi«0**(*««'0«3S«:SrWrffiia k 

[SHJOISB] 20 
1 , 2 1, 5 1 
2 2, 
2 3, 

2 7, 

3 8, 
3 2, 

5 6 
3 9. 

6 0, 

4 1, 6 1 , 9 7 Ziy^ 9 h-fL 30 
4 4 
7 4 
7 7 



2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
1 0 

1 1 

2 4 
2 5 



7 1, 
7 2, 
7 3, 
7 9a 
9 4 



1 0 1 
1 0 2 
1 0 4 

rr iOBL 



5 2, 
5 3, 
5 4, 
5 7, 

5-9 /Sffi;>'J=i>Sgft:gi 

5 8,9 5 n * ffiftA 

i i 5 mmmm 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It has the insulated-gate field-effect transistor which makes the diffusion 
layer of the reverse conductivity type which uses as gate dielectric film the silicon oxide 
formed in the front face of the silicon substrate of one conductivity type, and is formed 
in the front face of said silicon substrate a source drain field. The protection insulator 
layer which said silicon oxide is an ingredient of a different kind, and covers only the top 
face and side face of a gate electrode of said insulated-gate field-effect transistor is 
formed. The semiconductor device characterized by forming the silicon oxide of 
thickness thicker than said gate dielectric film between said protection insulator layer 
to which the side face of said gate electrode is covered, and said diffusion layer, and 
forming the side attachment wall of a contact hole established on said diffusion layer by 
said protection insulator layer. 

[Claim 2] The semiconductor device according to claim 1 characterized by said 
protection insulator layer being a silicon nitride. 

[Claim 3] The semiconductor device according to claim 1 characterized by being bipolar 
membrane with the silicon nitride in which said protection insulator layer carries out a 
laminating, and by which it is formed on silicon oxide and said silicon oxide. 
[Claim 4] The manufacture approach of a semiconductor device according to claim 1 or 2 
characterized by providing the following The process which forms gate dielectric film in 
the front' face of said silicon substrate The process which carries out the laminating of 
the electric conduction thin film and the high insulating thin film of thermal oxidation 
resistance used as said gate electrode one by one, and is formed on said gate dielectric 
film The process which carries out patterning of said electric conduction thin film and 
said insulating thin film The process which forms the high insulating thin film of 



thermal oxidation resistance in the side attachment wall of said electric conduction thin 
film which carried out patterning and insulating thin film again, The process which 
uses the high insulating thin film of said thermal oxidation resistance as a thermal 
oxidation mask, oxidizes thermally the surface section of said silicon substrate, and 
forms silicon oxide with thickness thicker than said gate dielectric film, The process 
which forms said protection insulator layer which is made to deposit the high insulating 
thin film of thermal oxidation resistance again, adds the dry etching of an anisotropy 
after this thermal oxidation, and covers the top face of said gate electrode and a side 
face,' and said silicon oxide with thickness thicker than gate dielectric film 
[Claim 5] The manufacture approach of the semiconductor device according to claim 4 
characterized by including the process which forms an interlayer insulation film with 
an ingredient of a different kind with said protection insulator layer, and the process 
which carries out dry etching of said interlayer insulation film, and forms a contact hole 
on said diffusion layer so that it may become a self aryne at said protection insulator 
layer after forming said protection insulator layer. - 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the structure and the process 
of the insulated- gate field-effect transistor which has the contact hole of a self-align 
mold about a semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] Detailed-izing and densification of a semiconductor device 
are still advanced energetically, and the development prototype of the semiconductor 
device of super-high accumulation of the 1-gigabit dynamic random access memory 
(GbDRAM) designed on about 0.15-micrometer dimension criteria is carried out in 
current. Unnecessary-ization of the mask alignment margin in the photolithography 
process which is indispensable to formation of semiconductor device structure has come 
to be strongly required with high integration of such a semiconductor device. 
[0003] Usually, in manufacture of a semiconductor device, on a semi-conductor 
substrate, the laminating of the pattern formed with various ingredients, such as a 
metal membrane, semi-conductor film, and insulator film, is carried out one by one, and 



the semiconductor device of the fine structure is formed. When carrying out the 
laminating of the pattern for these semiconductor devices, in a photolithography 
process, it is required that mask alignment should be carried out to the lower layer 
pattern formed at the last process, and the following upper pattern should be formed. 
However, the location gap between the upper layer / lower layer pattern occurs at this 
photolithography process. Then, this location gap is foreseen, allowances are given to 
pattern spacing on a mask, and to set a margin as pattern spacing is needed. However, 
such a margin becomes the inhibition factor of the densification of a pattern. 
[0004] then, the technical technique of the formation of margin loess which makes the 
above margins unnecessary boils many things, and is examined. Margin loess-ization in 
formation of a contact hole is important especially in it. Since this contact hole is formed 
in various kinds of layers on a semi-conductor substrate, the semi-conductor film, and a " 
metal membrane and is used abundantly, forming this into margin loess has 
effectiveness in the densification/high integration of a -semiconductor device most, the 
method of forming the self-align mold contact hole which is a kind of the self aryne 
method is in a leading approach in this margin loess-ized technique, and that concrete 
approach boils many things and is examined. 

[0005] The approach of forming the spacer of an insulator layer in the gate electrode of 
an insulated- gate field-effect transistor (an MOS transistor is called hereafter) by the 
anisotropy dry etching of an insulator layer, carrying but self align to a gate electrode, 
and forming a contact hole on a diffusion layer in the formation approach of this 
self-align mold contact hole, attracts attention. For example, the example is shown in 
JP,61-16571,A ? 

[0006] Drawing 9 is the sectional view and top view for explaining the outline of the 
MOS transistor, which has the self-align mold contact hole shown in above-mentioned 
JP,61-i6571,A. 

[0007] n+ which forms gate oxide 104 and by which n mold impurity was further doped 
on it after oxidizing the silicon substrate 101 alternatively and forming field oxide 102, 
as shown in drawing 9 (a) A polish recon layer is deposited. Next, n+ After oxidizing the 
front face of a polish recon layer and forming silicon oxide with a thickness of about 
. 50nm, the thickness of about lOOnm is made to deposit a silicon nitride on the whole 
surface. They are the above-mentioned silicon nitride, silicon oxide, and n+, using, as a 
mask the resist pattern formed in the desired field. A polish recon layer is etched.in this 
sequence, the gate polish recon layer 105, the silicon oxidation membrane layer 107, 
and the silicon nitride layer 109 are formed in a gate electrode field, and the pattern of 
the wiring polish recon layer 106, the silicon oxidation membrane layer 108, and the 



silicon nitride layer 110 is formed in a wiring field. Then, a low-concentration impurity 
is poured in with ion-implantation. 

[0008] Next, after removing a resist pattern and depositing a silicon nitride on the 
whole surface at the thickness of about lOOnm, it leaves the side-face silicon nitrides 
111 and 112 to the side face of the pattern of a gate electrode, and the pattern of a wiring 
field by reactive ion etching (KIE). Aiid the high-concentration impurity for source drain 
field formation is poured in with ion-imp lantatiori. Thus, the ion-implantation field 
obtained has low high impurity concentration in the field of the lower part of the 
side-face silicon nitride 111, and high impurity concentration is high outside it. 
[0009] Next, after making the interlayer insulation film 115 like the PSG film (silicon 
oxide containing phosphorus glass) deposit on the whole surface, oxygen or 
nitrogen- gas-atmosphere mind performs heat treatment for about 30 minutes at about 
1000 degrees C. The field the ion implantation was carried out [ the field ] by this heat 
treatment is activated, and the source drain field of the LDD structure which consists of 
a low concentration diffusion field 113 and a high concentration diffusion field 114 is 
obtained. 

[00 10] After doing in this way, an interlayer insulation film 115 is etched by using a 
resist pattern as a mask, and the contact holes 116 and 117 on a diffusion layer field are 
formed. At this time, the side-face silicon nitride 111 of the gate polish recon layer 105 
serves as a mask, and contact holes 116 and 117 are formed in self align. Next, a contact 
hole 118 is formed on the wiring polish recon layer 106. And the metal layer patterns 
119, 120, and 121 are formed. Consequently, even if the contact holes 116 and 117 
formed on an active region 103 using a mask pattern as shown in the top view shown in 
drawing 9 (b) are designed in contact with the gate polish recon layer 105, the side-face 
silicon nitride 111 turns into an insulator layer, arid the metal layer patterns 119 arid 
120 do not connect with the gate polish recon layer 105 too hastily electrically. However, 
with this conventional technique, the thickness of the silicon oxide which exists between 
the low concentration diffusion layer field 113 tops formed in the front face of a silicon 
substrate 101. the bottom of the side-face silicon nitride 111 formed in the side face of the 
gate polish recon layer 105 is the same as gate oxide, or becomes thinner than it. 
[0011] 

[Problem(s) to be Solved by the Invention] By covering the top face and side face of a 
gate electrode with a silicon nitride, to a gate electrode, the contact hole formed in the 
diffusion layer used as a source drain field is margin loess, and comes to be formed in 
self align in the Prior art which carried out point **. However, the thickness of the 
silicon oxide under the silicon nitride formed in the side face of a gate electrode becomes 



to the same extent as the thickness of gate oxide, or thin. For example, the thickness of 
gate oxide is set to about 6nm or less in the semiconductor device using the detailed 
MOS transistor after lGbDRAM from which the gate length of an MOS transistor is set 
to 0.2 micrometers or less. For this reason, the thickness of the silicon oxide under the 
silicon nitride of point ** becomes ultra-thin, and degradation of the dependability of 
that property, especially the dependability by hot carrier stress becomes large in the 
MOS transistor using a Prior art. 

[0012] The purpose of this invention has a self-align mold contact hole, is overly detailed 
and is to offer the semiconductor device which consists of reliable MOS transistors. 
[0013] 

[Means for Solving the Problem] For this reason, it has the insulated-gate field-effect 
transistor which makes the diffusion layer of the reverse conductivity type which uses 
as gate dielectric film the silicon oxide formed in the front face of the silicon substrate of 
one conductivity type in the semiconductor device of this invention, and is formed in the 
front face of said silicon substrate a source drain field. The protection insulator layer 
which said silicon oxide is an ingredient of a different kind, and covers only the top face 
and side face of a gate electrode of said insulated-gate field^effect transistor is. formed. 
The silicon oxide of thickness thicker than said gate dielectric film is formed between 
said protection insulator layer to which the side face of said. gate electrode is covered,, 
and said diffusion layer, and the side attachment wall of a contact hole established on 
said diffusion layer is formed by said protection insulator layer. 

[0014] In this case, said protection insulator layer is formed by bipolar membrane with 
the silicon nitride formed by carrying out a laminating on a silicon nitride or silicon 
oxide, and said silicon oxide. 

[0015] Moreover, the process at which such a manufacture approach of a semiconductor 
device forms gate dielectric film in the front face of said silicon substrate, The process 
which carries out the laminating of the electric conduction thin film and the high 
insulating thin film of thermal oxidation resistance used as said gate electrode, and is 
formed on said gate dielectric film, The process which carries out patterning of said 
electric conduction thin film and said insulating thin film, and the process which forms 
the high insulating thin film of thermal oxidation resistance in the side attachment wall 
of said electric conduction thin film which carried out patterning and insulating thin 
film again, The process which uses the high insulating thin film of said thermal 
oxidation resistance as a thermal oxidation mask, oxidizes thermally the surface section 
of said silicon substrate, and forms silicon oxide with thickness thicker than said gate 
dielectric film, The process which forms said protection insulator layer which is made to 



deposit the high insulating thin film of thermal oxidation resistance again, adds the dry- 
etching of an anisotropy after this thermal oxidation, and covers the top face of said gate 
electrode and a side face, and said silicon oxide with thickness thicker than gate 
dielectric film is included. 

[0016] Furthermore, after forming said protection insulator layer, with said protection 
insulator layer, the process which forms an interlayer insulation film with an ingredient 
of a different kind, and the process which carries out dry etching of said interlayer 
insulation film so that it may become a self aryne at said protection insulator layer, and 
forms a contact hole on said diffusion layer are included. 
[0017] 

[Embodiment of the Invention] Next, this invention is explained with reference to a 
drawing. Drawing 1 is the sectional view showing the structure of the semiconductor 
device of the 1st example of this invention. 

[0018] The gate electrode 4 is formed through the gate oxide 3 which the field oxide 2 
from which a conductivity type serves as a component isolation region on the front face 
of silicon substrate top 1 of p mold was formed, and was formed on the silicon substrate 
1 of the above-mentioned p mold. It is formed in the top face and side face of this gate 
electrode 4, the protection insulator layer 7, i.e., the dirty stop film, from which the 
quality of the material protects the gate electrode 4 unlike silicon oxide. In the front face 
of the silicon substrate 1 near the edge of the gate electrode 4, it is n. - A diffusion layer 
5 is formed and it is n+ in the outside. The diffusion layer 8 is formed! The bottom of the 
dirty stop film 7 formed in the side face of the gate electrode 4, and n - A diffusion layer 
5 or n+ Between diffusion layer 8 tops, base silicon oxide 6 thicker than gate oxide 3 is 
formed. The contact hole 10 is minded [ which was formed in the front face / 9 ], and it is 
above-mentioned n+. A diffusion layer 8 and wiring 11 are connected. 
[0019] Next, the manufacture approach of the semiconductor device of the 1st example 
of this invention which carried out point ** is explained based on drawing 2 thru/or 
drawing 4 . 

[0020] it is shown in drawing 2 (a) '■■ as - selective oxidation (LOCOS) usual to the 
silicon substrate 21 top of p mold by law, field oxide 22 of 400nm of thickness is 
formed, it oxidizes thermally in a 750'degree C steam ambient atmosphere after that, . 
and gate oxide 23 of 6nm of thickness is formed on silicon substrates 21 other than field 
oxide 22 field. 

[0021] next, it is shown in drawing 2 (b) " as ■"■ the whole surface chemical vapor 
deposition (CVD) " n mold poly cry stalline silicon film 24 is deposited 200nm of 
thickness by law, and the 1st silicon nitride 25 is continuously deposited 200nm of 



thickness with a CVD method. Then, the resist pattern 26 for forming a gate electrode is 
formed. 

- [0022] Next, as shown in drawing 2 (c), after etching the 1st silicon nitride 25 and n 
mold polycrystalline silicon film 24 by the RIE method by using the above-mentioned 
resist pattern 26 as a mask, a resist pattern 26 is removed. Thus, the gate electrode 27 
and the top -face silicon nitride 28 are formed. Then, the 2nd silicon nitride 29 of'lOnm 
of thickness is deposited on the whole surface with a CVD method. 

[0023] Next, etchback of the above-mentioned 2nd silicon nitride 29 is carried out, and 
the 1st silicon nitride 30 of a side face is made to remain on. the above-mentioned gate 
electrode 27 and the side face of the top -face silicon nitride 28 of the upper part, as 
shown in drawing 2 (d). 

[0024] Next, as shown in drawing 2 (e), the front face which the above-mentioned gate 
oxide 23 exposed in the 750"degree C steam ambient atmosphere is oxidized thermally, 
for example, silicon oxide 31 of 25nm of thickness is formed. Under the present 
circumstances, the top face and side face of the gate electrode 27 which the top-face 
silicon nitride 28 and the 1st silicon nitride 30 of a side face on the gate electrode 27 
turn into antioxidizing film, and consist of n mold polycrystalline silicon film do not 
oxidize. On the other hand, the 1st silicon nitride 30 of a side face oxidizes so that it may 
eat into a longitudinal direction like [ since thickness is as thin as lOnm ] the BAZU 
beak which also produces the silicon substrate 21 under the 1st silicon nitride 30 of a 
side face by the so-called LOCOS method during this thermal oxidation, and the 
thickness of base silicon oxide 32 is also set to 20nin or more. 

[0025] Next, as shown in drawing 3 (a), Lynn is poured in dose 2x101 3cnr2 by energy 
30keV with ion-implantation by using field oxide 22, the top:face silicon nitride 28 on 
the gate electrode 27, and the 1st silicon nitride 30 of a side face as a mask, and the 
decreased-level-phosphorus ion-implantation layer 33 is formed in silicon substrate 21 
front face. 

[0026] Next, as shown in drawing 3 (b), the 3rd silicon nitride 34 of 150nm of thickness 
is deposited on the whole surface using a CVD method. And as shown in drawing 3 (c), 
etchback of the 3rd silicon nitride 34 is carried out, and the 2nd silicon nitride 35 of a 
side face is made to remain on the front face of the 1st silicon nitride 30 of a side face. 
[0027] Next, as shown in drawing 3 (d), arsenic is poured in dose 3xl015cm-2 by energy 
50keV with ion -implantation by using field oxide 22, the top-face silicon nitride 28 on 
the gate electrode 27, the 1st silicon nitride 30 of a side face, and the 2nd silicon nitride 
35 of a side face as a mask, and the high concentration arsenic ion-implantation layer 36 
is formed in silicon substrate 21 front face. 



[0028] Next, the whole surface is made to activate the above-mentioned 
decreased-level-phosphorus ion-implantation layer 33 and. the high concentration 
arsenic ion-implantation layer 36 with a CVD method by carrying out annealing for 30 
minutes at 850 degrees C, after depositing the BPSG film (silicon oxide containing 
boron glass and phosphorus glass) 37 of 400nm of thickness, as shown in drawing 3 (e), 
and it is n. - A diffusion layer 38 and n+ A diffusion layer 39 is formed. 
[0029] Next, the resist pattern 40 used as the mask for carrying out opening of the 
contact hole, as shown in drawing 4 (a) is formed. Opening of this resist pattern 40 is 
carried out also on the above-mentioned gate electrode 27. 

[0030] Next, as shown in drawing 4 (b), the BPSG film 37 and silicon oxide 31 which are 
an interlayer insulation film are etched using the RIE method by using a resist pattern 
40 as a mask, and it is n+. Opening of the contact hole 41 which reaches a diffusion 
layer 39 is carried out. At opening of the contact hole 41, it is CF2+CH two F2. If 
selective etching using mixed gas is performed Since the etch selectivity of the BPSG 
film or silicon oxide to the silicon nitride and silicon substrate which are the dirty stop 
film becomes 30 or more times In the field which required the above-mentioned resist 
pattern 40 for the gate electrode 27, the top -face silicon nitride 28, the 1st silicon nitride 
30 of a side face, and the 2nd silicon nitride 35 of a side face play a role of an etching 
stop layer, and the contact hole 41 does not reach the gate electrode 27. 
[0031] Next, after removing the above-mentioned resist pattern 40, as shown in drawing 
4 (c), after depositing 500nm, the resist pattern 43 for forming wiring is formed in the 
whole surface for the aluminium alloy film 42 by the spatter. And if the aluminium alloy 
film 42 is etched by using a resist pattern 43 as a mask and wiring 44 is formed as 
shown in drawing 4 (d), the semiconductor device of this invention containing the MOS 
transistor of an n channel mold will be manufactured. 

[0032] In .this 1st example, in order to form a self-align mold contact hole on the 
diffusion layer of an MOS transistor, the dirty stop film is formed in the front face of the 
gate electrode of this MOS transistor by a silicon nitride etc. In this case, the trapping 
center which captures an electron or an electron hole usually exists in this dirty stop 
film so much. However, in this example, silicon oxide thicker than the thickness of gate 
dielectric film is further formed between the bottom of the dirty stop film, and a 
diffusion layer top. For this reason, the hot carrier generated at the time of actuation of 
an MOS transistor is disturbed by this thick silicon oxide, does not reach the 
above-mentioned dirty SUTOPU film, and is not captured in the above-mentioned 
trapping center. Thus, dependability improves sharply over a long period of time to the 
hot carrier stress mentioned above. 



[0033] By the manufacture approach of this 1st example, even if it forms the silicon 
oxide under the dirty stop film by thermal oxidation, a gate electrode does not oxidize 
and the increment in resistance of a gate electrode is prevented. 

[0034] Next, based on drawing 5 , the structure of a semiconductor device is explained 
about the 2nd example. The gate electrode 54 is formed through the gate oxide 53 which 
the field oxide 52 from which a conductivity type serves as a component isolation region 
on the front face of silicon substrate top 51 of p mold was formed, and was formed on the 
silicon substrate 51. Surface silicon oxide 55 is formed in the front face of this gate 
electrode 54, and the dirty stop film 56 with which the quality of the material differs 
from silicon oxide is further formed in that outside. And in the front face of the silicon 
substrate. 51 near the edge of the gate electrode 54, it is n. -'A diffusion layer 57 is 
formed and it is n+ in the outside. The diffusion layer 58 is formed. And the dirty stop 
film 56 which covered the gate electrode 54 and was formed and the above-mentioned n 
■ A diffusion layer 57 or n+ Between diffusion layers 58, base silicon oxide 59 thicker 
than gate oxide 53 is formed. The contact hole 61 is minded [ which was formed in the 
front face / 60 ], and it is above-mentioned n+. A diffusion layer 58 and wiring 62 are 
connected. 

[0035] Next, the manufacture approach of the semiconductor device of the 2nd example 
of this invention which carried out point ** is explained based on drawing 6 thru/or 
drawing 8 . ' 

[0036] it is shown in drawing 6 (a) - as - selective oxidation (LOCOS) usual to the 
silicon substrate 71 top of p mold in a conductivity type - by law, field oxide 72 of 400nm 
of thickness is formed in a predetermined field, it oxidizes thermally in a 750"degree C 
steam ambient atmosphere after that, and gate oxide 73 of 6nm of thickness is formed 
on silicon substrates 71 other than field oxide 72 field. 

[0037] Next, the 1st silicon nitride 77 is continuously deposited [ as shown in drawing 6 
Ob), deposit n mold polycrystalline silicon film 74 on the whole surface lOOnm of 
thickness with a CVD method, and / lOOnm of thickness ] the tungsten silicide film 75 
by the spatter, deposited [ on 400-degree C conditions / with a CVD method / 20nm of 
thickness ] the 1st silicon oxide 76 continuously and deposited 200nm of thickness with 
a CVD method on about 800-degree C conditions. Then, a resist pattern 78 is formed in 
the field which forms a gate electrode. Since the tungsten silicide film would change by 
the chemical reaction, it would deteriorate in tungsten night RAIDO and resistance 
would become high if the deposition temperature of the silicon nitride by the CVD 
method is as high as about 800 degrees C and deposits a silicon nitride on the direct 
tungsten silicide film, the 1st above-mentioned silicon oxide 76 was deposited for using 



the 1st above-mentioned silicon oxide 76 as the reaction prevention film between the 

above-mentioned tungsten silicide film 75 and said 1st silicon nitride 77. 

[0038] Next, the 1st silicon nitride 77, the 1st silicon oxide 76; the tungsten silicide "film 

75, and n mold poly crystalline silicon film 74 are etched by the RIE method one by one 
by using the above-mentioned resist pattern 78 as a mask. Thus, gate electrode 79a 
which consists of an n mold poiy crystalline silicon layer 79 and a tungsten silicide layer 
80 as shown in drawing 6 (c), top-face silicon oxide 81, and the top-face silicon nitride 82 
are formed. Next, the above-mentioned resist pattern 78 is removed. Then, the 2nd 
silicon oxide 83 of 20nm of thickness is deposited on the whole surface with a CVD 
method on about 400-degree C conditions. Next, with the ion-implantation which used 
field oxide 72, and the top -face silicon oxide 81 and the top-face silicon nitride 82 on gate 
electrode 79a as the mask, Lynn is poured in dose [ of 2x1013cm ]-2 by energy 30keV, 
and the decreased-level-phosphorus ion-implantation layer 84 is formed in this silicon 
substrate 71 front face. Next, as shown in drawing 6 (d), the 2nd silicon nitride 85 is 
deposited on the whole surface 150nm of thickness with a CVD method on about 
800-degree C conditions. It is covering the side face of the tungsten silicide film which 
constitutes a gate electrode, before depositing the 2nd silicon nitride 85 like [ here / the 
2nd above-mentioned silicon oxide 83 ] the reason which deposited the 1st silicon oxide 

76, and in case the tungsten silicide film deposits the 2nd silicon nitride, it is for 
preventing changing by the chemical reaction. 

[0039] Next, etchback of the above-mentioned 2nd silicon nitride 85 is carried out, and 
the 1st silicon nitride 86 of a side face is made to remain on the side face of gate 
electrode 79a, as shown in drawing 6 (e). And as shown in drawing 7 (a), it is CF4+ CH 
two F2. The 2nd above-mentioned silicon oxide 83 and gate oxide 73 are etched by 
performing etchback of the 2nd SHIRIN oxide film 83 using mixed gas. In this etching, 
the 2nd silicon oxide 83 on a gate electrode and the 2nd silicon oxide 83 of the lateral 
portion of the top-face silicon nitride 82 are etched, and a slit 87 is formed. From the 
twice of time amount required to carry out etching removal of the 2nd silicon oxide 83 
deposited on the gate electrode top face in the above-mentioned etchback process, if the 
depth of this slit 87 is about 5 times, it will not reach the above-mentioned tungsten 
silicide layer 80. 

[0040] Next, as shown in drawing 7 (b), said slit 87 is embedded by said 3rd silicon 
nitride 88 with ****** i n the 3rd silicon nitride 88 of lOnm of thickness on the whole 
surface using a CVD method. 

[0041] Next, as shown in drawing 7 (c), arsenic is poured in dose 3xl015cnr2 by energy 
50keV with ion -implantation by using as a mask field oxide 72, the . top -face silicon 



nitride 82 on a gate electrode, the 3rd silicon nitride 88 embedded to the slit, and the 1st 
silicon nitride 86 of a side face, and the high concentration arsenic ion-implantation 
layer 89 is formed in the front face of a silicon substrate 71. 

[0042] Next, the 3rd silicon nitride 91 of a slit is made to remain also to the 
above-mentioned slit 87 at the same time it carries out etchback of the 3rd silicon 
nitride 88 and makes the 2nd silicon nitride 90 of a side face remain on the side face of 
the 1st silicon nitride 86 of a side face as shown in drawing 7 (d). Consequently, the top 
face and side face of gate electrode 79a are covered with thin silicon oxide, and are 
completely covered with the still thicker silicon nitride on it. And the bottom of the 1st 
silicon nitride 86 of a side face and n - The thickness of the silicon oxide between on a 
diffusion layer can become more than gate -dielectric -film thickness. 

[0043] Next, as shown in drawing 7 (e). the 3rd silicon oxide 92 of 50nm of thickness and 
the BPSG film 93 of 400nm of thickness are deposited on the whole surface using a CVD 
method, and 850 degrees C - for 30 minutes annealing . By this heat treatment, the 
impurity in the high concentration arsenic ion -implantation layer 89 is activated, and is 
n+. A diffusion layer 95 is formed. 

[0044] Next, the resist pattern 96 used as the mask for carrying out opening of the, 
contact hole, as shown in drawing 8 (a) is formed. Opening of the resist pattern 96 is 
carried out also on the gate electrode. 

[0045] Next, as shown in drawing 8 (b), the BPSG film 93 and the 3rd silicon oxide 92 
are etched using the RIE method by using a resist pattern 96 as a mask, and it is n+. 
Opening of the contact hole 97 which reaches a diffusion layer 95 is carried out. At 
opening of this contact hole 97, it is CF4+CH two F2. By performing dry etching using 
mixed gas, in the field which required the resist pattern 96 for the gate electrode, the 
top -face silicon nitride 82, the 1st silicon nitride 86 of a side face, the 2nd silicon nitride 
90 of a side face, and the 3rd silicon nitride 91 of a slit play a role of dirty stop film, and 
the contact hole 97 does not reach said gate electrode. Moreover, a silicon substrate is 
not etched, either. 

[0046] Next, after removing the above-mentioned resist pattern 96, as shown in drawing 
8 (c), after depositing 500nm, the resist pattern 99 for forming wiring is formed in the 
whole surface for the aluminium alloy film 98 by the spatter. Next, if said aluminium 
alloy film 98 is etched by using a resist pattern 99 as a mask and wiring 100 is formed 
as shown in drawing 8 (d), the semiconductor device containing the MOS transistor of 
an n channel mold will be manufactured. 

[0047] Since silicon oxide exists between the dirty stop film and a gate electrode even if 
it uses the cascade screen of n mold poly crystalline silicon film and the refractory metal 



silicide film as a gate, electrode if the manufacture approach of this 2nd example is used, 
in case the silicon nitride which is. dirty stop film is deposited, it can prevent that the 
refractory metal silicide film reacts chemically. And resistance of a gate electrode can be 
decreased from the case where n mold poly crystalline silicon monolayer is used as a 
gate electrode shown in the 1st example of this invention. 

[0048] Although the case of the. semiconductor device which contains the MOS 
transistor of an n channel mold in the 1st and 2nd examples of this invention was 
shown, the semiconductor device which does not limit to this and contains the MOS 
transistor of a p channel mold, or CMOS and BiCMOS may be used. Moreover, although 
the case where the structure of the diffusion layer of the source drain of an MOS 
transistor was LDD structure was explained, this invention is not limited to such 
structure. 

[0049] Moreover, although the silicon nitride was used for the dirty stop film in the 1st 
and 2nd examples of this invention, it may not limit to this and the silicon oxy-night 
RAIDO film, the alumimium nitride film, or the alumina film is sufficient. 
[0050] Moreover, although the tungsten silicide film was used on n mold poly crystalline 
silicon film in the 2nd example of this invention, it may not limit to this and the 
molybdenum silicide film, the titanium silicide film, the cobalt, silicide film, , the nickel 
silicide film, etc. are sufficient. 
[0051] 

[Effect of the Invention] If the structure of this invention which carried out point ** is 
used, since the top face and side face of a gate electrode are completely covered with the 
dirty stop film, it is n+. The contact hole for connecting wiring a diffusion layer top can 
be formed in self align to a gate electrode pattern. And contraction-ization of a 
semiconductor device becomes easy. Moreover, the thickness of the silicon oxide under 
the dirty stop film is thicker than gate oxide, hot carrier resistance becomes high, arid 
dependability comes to improve over a long period of time. 

[0052] It has a self-align mold contact hole as mentioned above, and it is overly detailed 
and the semiconductor device which consists of reliable MOS transistors can form easily. 
Furthermore, the high-speed operation of a semiconductor device also becomes possible. 

[Brief Description of the Drawings] 

[Drawing l] It is the sectional view showing the structure of the semiconductor device of 
the 1st example of this invention. 

[Drawing 21 It is the sectional view of the order of a process showing the manufacture 
approach of the 1st example of this invention. 



[Drawing 31 It is the sectional view of the order of a process showing the manufacture 
approach of the 1st example of this invention. 

[Drawing 41 It is the sectional view of the order of a process showing the manufacture 
approach of the 1st example of this invention. 

[Drawing 5] It is the sectional view showing the structure of the semiconductor device of 
the 2nd example of this invention. 

[Drawing 61 It is the sectional view of the order of a process showing the manufacture 
approach of the 2nd example of this invention. 

[Drawing 7] It is the sectional view of the order of a process showing the manufacture 
approach of the 2nd example of this invention. 

[Drawing 8l It is the sectional view of the order of a process showing the manufacture 
approach of the 2nd example of this invention. 

[Drawing 91 They are the sectional view showing the structure of the semiconductor 
device of a Prior art, and its top view. 
[Description of Notations] 

1, 21, 51, 71,101 Silicon substrate 

2, 22, 52, 72,102 Field oxide 

3, 23, 53, 73,104 Gate oxide 

4, 27, 54, 79a Gate electrode 

5, 38, 57, 94 n - Diffusion layer 

6, 32, 59 Base silicon oxide 
7 56 Dirty stop film 

8, 39, 58, 95 n+ Diffusion layer 
9 60,115 Interlayer insulation film 

10, 41, 61, 97 Contact hole 

11, 44, 62,100 Wiring 

24 74 n mold poly crystalline silicon film 

25 77 The 1st silicon nitride 

26, 40, 43, 78, 96, 99 Resist pattern 

28 82 Top -face silicon nitride 

29 85 The 2nd silicon nitride 

30 86 The 1st silicon nitride of a side face 

31 Silicon Oxide 

33 84 Decreased-level-phosphorus ion-implantation layer 

34 88 The 3rd silicon nitride . 

35 90 The 2nd silicon nitride of a side face 



36.89 High concentration arsenic ion-implantation layer 

37 93 BPSG film 

42 98 Aluminium alloy film 

55 Surface Silicon Oxide 

75 Tungsten Silicide Film 

76 1st Silicon Oxide 

79 N Mold Polycrystalline Silicon Layer 

80 Tungsten Silicide Layer 

81 Top -Face Silicon Oxide 
83 2nd Silicon Oxide 

87 Slit 

91 3rd Silicon Nitride of Slit 

92 3rd Silicon Oxide 
103 Active Region 

105 Gate Polish Recon Layer 

106 Wiring Polish Recon Layer 

107, 108 Silicon oxidation membrane layer 
109, 110 Silicon nitride layer 
111,112 Side-face silicon nitride 

113 Low Concentration Diffusion Field 

114 High Concentration Diffusion Field 
116,117,118 Contact hole 
119,120,121 Metal layer pattern 
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